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54) CURRENT COLLECTOR FOR FUEL CELL AND FUEL CELL USING IT 

57)Abstract: 

URPOSE: To provide a current collector reducing the internal 
esistance, excellent in heat conductivity, and capable of expanding the 
lectrode reaction field by applying the same function as the function of 

material kept in contact with the face of the porous current collector 
r the desired function to at least one of its faces. T 

ONSTITUTION: An electrolyte 50 provided with electrodes 40 is 
aminated on an electrode catalyst coated face 20 on the surface of a 
urrent collector 10, a separator 60 is laminated on an electron 
onducting material coated face 30, and similar actions are taken on the 
ther electrode to form a unit cell. The current collector 10 is excellent 
n conductivity, the contact resistance is reduced, the internal 
esistance of the cell can be reduced, the heat conductivity is improved, 
nd the problem of heating and heat storage is prevented. The electrode 
atalyst layer 20 is coated on the surface of the current collector 10, 
hus the electrode function is applied, and the three-dimensional 
eaction field can be expanded. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The charge collector for fuel cells characterized by giving the function, the same function, or 
the function called for of the ingredient with which the field touches the 1st [ at least ] page of a porosity 
charge collector. 

[Claim 2] The charge collector according to claim 1 which gave the function of an electrode to the field 
which touches the electrolyte of a porosity charge collector, or an electrode one apparatus electrolyte. 
[Claim 3] The charge collector according to claim 1 or 2 which gave the function of electronic 
conductivity to the field which touches the separator of a porosity charge collector. 
[Claim 4] The fuel cell using a charge collector given in any 1 term of claims 1-3. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the fuel cell which used the charge collector for fuel 

cells, and this charge collector. 

[0002] 

[Description of the Prior Art] The unit cell by which a fuel cell generally consists of an electrode of the 
anode prepared in the both sides of an electrolyte membrane and a cathode is inserted into a charge 
collector, one eel is constituted, and the laminating of this eel is carried out through the separator. In 
order to make it the oxidation reduction reaction of fuel gas (for example, hydrogen) and oxidant gas 
(for example, oxygen) occur on each charge collector, the slot for passage on the gas is formed in the 
charge collector in many cases. 

[0003] Reactant gas consists of fuel gas and oxidant gas, is supplied from the passage of a charge 
collector, and as a result of such supply of reactant gas, an electron is generated with advance of an 
electrochemical reaction and it generates electrical energy by taking out this electron from an external 
circuit. At this time, contact resistance is between a charge collector and a separator, and it becomes the 
cause by which this enlarges internal resistance of the whole fuel cell. 

[0004] Moreover, if the front face of a porous electrode base material has a small touch area when an 
electron and heat move between adjoining ingredients, i.e., a charge collector, since many irregularity 
and gas pore parts exist compared with the thing of the substantia compacta, generation of heat by 
contact resistance, the accumulation by the discontinuity of a heat-conduction layer, etc. will happen, 
and it will have a bad influence on the engine performance of a fuel cell. On the other hand, although it 
is possible to give an electrode function to a charge collector and to aim at expansion of a three- 
dimensions-reaction place in order to raise the frequency of the ionization reaction of gas, an attempt 
which has effectiveness in this is not made conventionally. 
[0005] 

[Problem(s) to be Solved by the Invention] The fuel cell using the charge collector for fuel cells and this 
which this invention is made against the background of the above Prior arts, it can make internal 
resistance small, is excellent in thermal conductivity, and does not have the problem of generation of 
heat or accumulation, and can expand an electrode reaction place is offered. 
[0006] 

[Means for Solving the Problem] The charge collector for fuel cells characterized by this invention 
giving the function, the same function, or the function called for of the ingredient with which that field 
touches the 1st [ at least ] page of a porosity charge collector, and the fuel cell using this charge collector 
are offered. 

[0007] The unit cell which consists of an electrode of the anode prepared in the both sides of an 
electrolyte membrane and a cathode is inserted into a charge collector, one eel is constituted, and the 
fuel cell which can apply the charge collector of this invention has the structure where the laminating of 
this eel is carried out through the separator. In this invention, although especially the quality of the 
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material, a configuration, etc. of a charge collector are not limited, a porous carbon sintered compact, 
carbon paper, its carbon cross, etc. are desirable, for example. Moreover, the existence of the rib of a 
charge collector and the configuration of a rib are not limited, either. Although the function, the same 
function, or the function called for of the ingredient with which it touches the 1st [ at least ] page of such 
a charge collector is given, an electrode function is specifically given to the field which touches an 
electrolyte or an electrode one apparatus electrolyte, and electronic conductivity is given to the field 
which touches a separator. That is, an electrode catalyst bed is made to form in the field which touches 
the electrolyte or electrode one apparatus electrolyte of a charge collector, and an electronic conductivity 
matter layer is made to form in the field which touches a separator. In addition, as for the charge 
collector, the function may be given to both even if the function is given to one of fields. 
[0008] among these — for making an electrode catalyst bed form in the charge collector by the side of an 
electrolyte - an electrode catalyst paste — a spray — or what is necessary is to apply, to make it fix after 
desiccation removal and just to graduate a solvent after that The thing which made the solvent distribute 
the thing which made carbon black support the powder of a platinum metal, carbon black, or a platinum 
metal as an electrode catalyst paste is desirable. Moreover, the platinum other than a platinum metal and 
the alloy of other metals can also be used. Thus, several micrometers - about 100 micrometers of 
numbers of the thickness of the formed electrode catalyst bed are desirable. Moreover, what is necessary 
is just to carry out using an electronic conductivity ******-strike, as well as formation of an electrode 
catalyst bed when making an electronic conductivity matter layer form in the separator side of a charge 
collector, the paste of platinum, gold, silver, iridium, a rhodium, a ruthenium, palladium, etc. is 
mentioned, and independent [ in these ] as an electronic conductivity matter paste, » or two or more 
sorts are combined and it is used. Moreover, the mixed solvent of water and alcohol etc. is mentioned as 
a solvent. Moreover, several micrometers - 100 micrometers of numbers of the thickness of an electronic 
conductive layer are desirable. 

[0009] Thus, as shown in drawing 1 , the obtained charge collector carries out the laminating of the 
separator 60 to the electronic conductivity matter spreading side 30, carries out the pressure welding of 
the electrolyte 50 with which the electrode 40 was formed in the electrode catalyst spreading side 20 of 
the front face of a charge collector 10 to it again, performs this also like another electrode and makes it 
the cell of a single cel. Since it excels in conductivity, the charge collector of such this invention 
becomes small, and contact resistance can make internal resistance of a cell small, and thermal 
conductivity's improves, and it does not have the problem of generation of heat and accumulation. 
Moreover, since the electrode catalyst bed was applied on the surface of the charge collector, an 
electrode function is given and expansion of a three-dimensions-reaction place can be aimed at. In 
addition, in drawing 1 , the cell of a single eel may be assembled using the electrolyte 50 which does not 
form an electrode 40. That is, the laminating of the separator 60 is carried out to the electronic 
conductivity matter spreading side 30, the pressure welding of the electrolyte 50 which does not form an 
electrode 40 in the electrode catalyst spreading side 20 of the front face of a charge collector 10 is 
carried out to it again, this is performed also like another electrode, and it is good also as a cell of a 
single cel. 

[0010] Next, it has the charge collector which the fuel cell of this invention was characterized by using 
the above charge collectors, and prepared the electrolyte, the electrolyte which does not have a cathode, 
an anode or a cathode, and an anode in those both sides, and the electrode catalyst bed which has the still 
more nearly same function as a cathode and an anode to an electrolyte side, and prepared the electronic 
conductivity matter layer in the separator side as one eel, and the laminating of this eel is carried out 
through a separator. For example, as shown in drawing 1 , the laminating of the separator 60 is carried 
out to the electronic conductivity matter spreading side 30, and the pressure welding of the electrode one 
apparatus electrolyte 50, i.e., the electrolyte with which the electrode 40 was formed, is carried out to it 
again, and this is performed also like another electrode, it considers as the cell of a single eel, and the 
laminating of this is carried out to the electrode catalyst spreading side 20 of the front face of a charge 
collector 10. 

[001 1] In addition, in this invention, as an electrolyte, if the solid-state polyelectrolyte film is used, it is 
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effective. As this solid-state polyelectrolyte film, a polyperftuoro sulfo nick acid etc. is desirable. 
Moreover, electrolytic thickness is about 50-200 micrometers about. It is the description that the fuel 
cell of this invention has given the function, the same function, or the function called for of the 
ingredient with which the field touches the 1st [ at least ] page of a charge collector. As long as 
electronic conductivity becomes good by this, contact resistance is reduced, the problem of generation of 
heat or accumulation is lost, it can also aim at expansion of the three-dimensions-reaction place of an 
electrode function further and this description is employed efficiently, it may not be limited to an above- 
mentioned example and the fuel cell of what kind of format may be used. 
[0012] 

[Function] In this invention, since the conductive matter is applied to the field which touches the 
separator of a current collection body surface, contact resistance can be reduced and thermal 
conductivity also improves. Moreover, since an electrode catalyst is applied to the field which touches 
the electrolyte or electrode one apparatus electrolyte of a current collection body surface, an electrode 
reaction layer is expanded, an electronic current collection side is also expanded, thermal conductivity 
also improves, and generation of heat and accumulation can be solved. 
[0013] 

[Example] Although an example is given to below and this invention is explained, this invention is not 
limited to these examples. 

The ******-strike [carbon:platinum:polytetrafluoroethylene (PTFE):solid-state polyelectrolyte (PEM) 
(weight ratio) =35.2:23.5:18.5:22.8] was applied to the field which touches the solid-state 
polyelectrolyte film [a polyperfluoro sulfo nick acid (Nafion 117)] of the charge collector which consists 
of an example 1 porosity carbon plate, and after carrying out desiccation removal, it was made to fix, 
and the solvent under paste was graduated further. The thickness of this spreading layer was 25 
micrometers. As shown in drawing 1 using this charge collector, the pressure welding of the solid-state 
polyelectrolyte film was carried out to the field which applied the ******-strike, and when another side 
was similarly used as the eel of a cell, carried out the laminating of this and produced the fuel cell 
(however, the electrode 40 is not formed), the result of drawing 2 was obtained. 
[0014] 

[Effect of the Invention] With the charge collector of this invention, since the contact resistance between 
a current collection body surface and a separator can be reduced, internal resistance of a cell can be 
made small, and thermal conductivity can also improve. Moreover, an electrode reaction layer can be 
expanded between a current collection body surface and an electrode, an electronic current collection 
side is also expanded, and thermal conductivity can also improve. Thereby, the problem of generation of 
heat or accumulation is also lost. Furthermore, when an electrode function is given to the current 
collection dignity which the electrolyte which has not prepared the electrode touches, simplification of a 
eel production process can be attained. 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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